take is investigated in an idealised eddy-permitting ocean model. Enhanced 4 air-sea heat flux drives deep-reaching southern warming, due to a reduction 5 in the isopycnal meridional temperature gradient and therefore decreased up-6 ward eddy heat flux. This mechanism is qualitatively similar in models with 7 either permitted or parameterised eddies, due to its dependence on the isopy-8 cnal temperature gradient rather than the dynamical response of the eddy 9 field. In contrast, increased wind stress drives mid-depth Southern Ocean cool- 
Introduction
The oceans account for an overwhelming proportion (∼93%) of the warming of the earth 17 system over the past fifty years [Levitus et al., 2012] , and a large fraction of that ocean heat 18 uptake has occurred in the upper 2000 m of the midlatitude Southern Ocean [Gille, 2008] .
19
The intensified Southern Ocean warming has likely been driven by some component of 
49
Two main mechanisms for Southern Ocean heat uptake have been proposed -one driven 50 by increased atmospheric surface temperature and the other by enhanced westerly winds.
51
In the first mechanism, warming is amplified at mid-depths due to a reduced along- uniformly across the domain by 0.5 follows:
112
If we integrate from the bottom −H to a reference level z o and over a horizontal subdomain
113
A (with boundary ∂A), the first three terms are calculated as 
Combined Warming and Enhanced Wind Stress
The response of the vertical eddy heat flux to a wind stress perturbation (Figure 3c) 205 has the opposite sign compared with the response to a warming perturbation (Figure 2b) . integrated over full depth, is reduced by 5% over the 100 years of simulation.
222

Discussion and Conclusions
We have used an eddy-permitting numerical model to investigate two mechanisms of 
231
The second mechanism involves a response to increased wind stress forcing, which causes 
